Facial expressions of emotion are thought to have evolved from the development of facial muscles used in sensory regulation and later adapted to express moral judgment.
Introduction
Humans communicate with peers using nonverbal facial expressions and language. Crucially, some of these facial expressions have grammatical function and, thus, are part of the grammar of the language (Baker & Padden, 1978; Klima & Bellugi, 1979; Liddell, 1978; Pfau & Quer, 2010) . These facial expressions are thus grammatical markers and are sometimes called grammaticalized facial expressions (Reilly, McIntire, & Bellugi, 1990) . A longstanding question in science is: where do these grammatical markers come from? The recent evolution of human language suggests several or most components of language evolved for reasons other than language and where only later adapted for this purpose (Hauser, Chomsky, & Fitch, 2002) . Since scientific evidence strongly supports the view that facial expressions of emotion evolved much earlier than language and are used to communicate with others (Darwin, 1872), it is reasonable to hypothesize that some grammaticalized facial expressions evolved through the expression of emotion.
The present paper presents the first evidence in favor of this hypothesis. Specifically, we study the hypothesis that the facial expressions of emotion used by humans to communicate negative moral judgment have been compounded into a unique, universal grammatical marker of negation.
Humans express negative moral judgment using one of three facial expressions of emotion: anger, disgust or contempt. These facial expressions communicate violations of one's rights, societal norms or beliefs (Greene & Haidt, 2002; Oatley, Keltner, & Jenkins, 2006; Rozin, Lowery, Imada, & Haidt, 1999; Shweder, Much, Mahapatra, & Park, 1997; Ekman, Sorenson, & Friesen, 1969) , and are thus used to communicate negation and disagreement to observers, Fig. 1A -C. The production of each of these expressions is unique (Ekman et al., 1969) , meaning that the facial articulations (known as Action Units, AUs) used to produce these expressions are distinct from one another. Different facial articulations are identified with a distinct AU number. For example, anger is produced with AUs 4, 7 and 24, disgust with AUs 9, 10, 17, and contempt with AU 14 (Ekman and Friesen,1978) , Fig. 1 . As seen in the figure, each AU involves a unique activation of facial muscles, e.g., AU 4 uses a set of facial muscles that result in the lowering of the inner corners of the brows, while AU 9 wrinkles the nose.
We hypothesize that these facial expressions of negative moral judgment have been compounded to create a unique facial expression of negation. A compound facial expression is one that evolved from the expression of two or more emotions. As shown by Du, Tao, and Martinez (2014) 
